EXPANSION   OF   GASJES
account of my experiments, I think I ought to give an historical survey of what has been done upon this subject. And as I add at the same time some comments upon the means which have been employed, I intend to preface them with a discussion of one of the chief causes for uncertainty which can enter into this class of investigations. Although it is very important and although it seems to have been unknown to the majority of the physicists who have studied the expansion of gases, it will be enough for me merely to state it to make its influence felt. What I say of atmospheric air will apply to other gases.
This cause of uncertainty is due to the presence of water iu                   |i »y
the apparatus. As a matter of fact if a few drops of this fluid are left in a vessel filled with air whose temperature is then raised to that of boiling water,, this water, on passing into the form of a vapor, will occupy about 1800 times as great a volume as at first, and by this means will drive out a very large part of the air originally enclosed in the vessel. It necessarily follows that when this vapor is condensed—and therefore occupies a space 1800 times as small—we should ascribe to the air remaining in the vessel an expansion far too great; for it would be                   ^; assumed that it was this air which at the temperature of boiling !m\ water filled all the space in the vessel. If we do not carry the jfjjj temperature up to this point, the. same source of inaccuracy jj\ will nevertheless exist, and its extent will be proportional to the temperature at which we stop: for in this case the water will not all evaporate, but the air will dissolve more and more as the temperature rises and will consequently assume a greater and greater volume over and above that which it owes to the heat; so that when we pass to a lower temperature the volume of air which fills all the space in the vessel will decrease from two causes: (1) through the loss of its caloric, (2) through that of the water which it holds in solutiort. Too great an expansion would thus be assumed for the air.
Speaking generally, whenever there is enclosed with gases any liquid,, or even any solid which like aal ammoniac, for example, can bo dissolved or become vaporized at the tempera-ture to which it is to be raised, errors must of necessity result                    p|
in the determination of the expansion of these gases.                                   y
29